The age- and amyloid-β-related increases in Nogo B contribute to microglial activation.
The family of reticulons include three isoforms of the Nogo protein, Nogo A, Nogo B and Nogo C. Nogo A is expressed on neuronal tissue and its primary effect is widely acknowledged to be inhibition of neurite outgrowth. Although both Nogo B and Nogo C are also expressed in neuronal tissue, their roles in the CNS remain to be identified. In this study, we set out to assess whether expression of Nogo A or Nogo B was altered in tissue prepared from aged rats in which increased microglial activation is accompanied by decreased synaptic plasticity. The data indicate that Nogo B, but not Nogo A, was markedly increased in hippocampal tissue prepared from aged rats and that, at least in vitro, Nogo B increased several markers of microglial activation. In a striking parallel with the age-related changes, we demonstrate that intracerebroventricular delivery of amyloid-β (Aβ)(1-40)+Aβ(1-42) for 8 days was associated with a depression of long-term potentiation (LTP) and an increase in markers of microglial activation and Nogo B. In both models, evidence of cell stress was identified by increased activity of caspases 8 and 3 and importantly, incubation of cultured neurons in the presence of Nogo B increased activity of both enzymes. The data identify, for the first time, an effect of Nogo B in the brain and specifically show that its expression is increased in conditions where synaptic plasticity is compromised.